Context-Acupressure is a non-invasive strategy used to manage various symptoms.
Introduction
Symptoms are the subjective sensations that accompany disease or injury and include nausea, pain, dyspnea, and fatigue. These experiences are ubiquitous; all individuals encounter multiple symptoms during their lifetime. Symptoms may be acute or chronic, isolated or found in clusters, and they are the primary reason individuals seek health care. 1, 2 Effective management of symptoms is needed to improve individual quality of life and reduce health care costs. For example, chronic pain occurs in 50 million Americans annually and has been found to influence functional status, to reduce quality of life, and to cost an estimated $150 million each year. 3 Thus, interventions to effectively manage symptoms like pain are needed. Acupressure may be an effective intervention for a wide variety of symptoms. This intervention is noninvasive, relatively inexpensive, and has been demonstrated to be without adverse effects. 4 The use of acupressure is based on meridian theory, which proposes that acupressure stimulates meridians, a network of energy pathways throughout the body, to increase the flow of qi (bio-energy), subsequently altering the symptom experience. 5 Meridians are shown in Fig. 1 . Acupressure is applied to specific points by the use of finger, hand, elbow, foot, and/or acupressure band (Sea-Bands®, Leicestershire, UK), an elastic band with a protruding plastic button, for stimulation of these pathways to increase the flow of qi.
Studies testing the efficacy of acupressure for symptom management have been a focus of research, particularly during the last decade. However, no reviews have been published reporting the efficacy of acupressure for the management of multiple common symptoms. Thus, the purpose of this paper was to review the findings of RCTs that tested the efficacy of acupressure for symptom reduction.
Methods
Studies from this decade were included, as standards for reporting clinical trials were in place and this would provide a synthesis of the most recent findings of rigorous trials related to acupressure and symptom management. 6 Reference lists of these articles also were hand searched to find additional pertinent studies. Articles were included in this review if they were written in English and reported randomized controlled trials. Studies were included when acupressure was the sole intervention in at least one of the experimental groups. A review of studies for individual symptoms was included in this review if there were at least four trials for management of a particular symptom. This cut-point was selected to ensure that there were a minimum number of clinical trials focused on a given symptom. Investigations with a sample size of less than 30 individuals were excluded because of a presumptive lack of statistical power (if sample size is 30, α level 0.05, large effect size 0.8, power = 56%). Studies using auricular or hand acupressure, reflexology, shiatsu, and electronic or magnetic devices were excluded because they use a different naming system for the meridians and a different technique from body acupressure. Unpublished studies and abstracts also were excluded.
Meta-analysis was not used in the evaluation of efficacy as the populations and interventions studied were very diverse and not suitable for this technique. Effect size (Hedges's g) for each trial was calculated using the mean values of the acupressure and control groups when provided. 7 Pre-post mean for the acupressure group was used alone when the post-mean of the control group was not available.
Each experimental study was evaluated for quality using the risk of bias tool by the Cochrane group. 6 This instrument consists of six domains: sequence generation; allocation concealment; blinding of participants, personnel, and outcomes; incomplete outcome data; selective outcome reporting; and other source of bias. Articles were evaluated for the presence of each domain and one point was assigned for each domain present. Scores range from 0 to 6 and a higher value indicated higher quality and less risk for bias (Table 1 ). All trials were evaluated by the two authors and the agreement between them was 100%.
Results
Thirty-three articles were retrieved from CINAHL, 60 from Medline, 103 from Pubmed, and none from hand searching, for a total of 196 articles initially retrieved. Eighty-eight articles were duplicates, which left 108 articles for screening. Four articles were excluded because of duplicate data. [8] [9] [10] [11] After application of the exclusion criteria, 43 studies remained for inclusion in this review (Fig. 2 ). Studies were categorized by the symptoms managed, which included nausea and vomiting, pain, dyspnea and fatigue/insomnia. Fatigue and insomnia were grouped together as these investigations typically studied both simultaneously. The characteristics of these studies are summarized in Table 2 .
Quality of Studies
The average risk of bias score was 3.8 for RCTs focused on nausea/vomiting, 4.8 for studies investigating pain management, 2.3 for studies of efficacy for dyspnea, and 2.5 for those studying the reduction of fatigue/insomnia. Thus, the risk for bias of these studies was moderate to high and only two studies (5%) earned scores of 6, indicating the lowest risk of bias and highest quality RCT. Of 43 RCTs, the randomization strategy was unclear in 14 studies, [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] 16 studies did not use double-blinding, 13, 14, 16, 24, [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] and four of 27 studies that used double blinding 17, [38] [39] [40] did not describe the method employed. Nine studies did not report the attrition rate and reasons for attrition. 12, 14, 15, 29, 37, [40] [41] [42] [43] Another particular issue related to quality was the lack of fidelity evaluation in the 40% (n = 17) of studies that used acupressure administered by the participants. Also, only four of these reported the length of time participants performed acupressure. 26, 30, 34, 39 Fidelity to the intervention is an important confounding factor that may have added bias to these studies.
Outcome Measures
To measure the efficacy of acupressure on nausea and vomiting, outcome measures included a visual analogue scale (VAS) for nausea and vomiting, 18 the incidence and severity of nausea and vomiting, 12 hospital length of stay, dose of medication required and the Rhodes Index of Nausea, Vomiting and Retching. 41 To measure the efficacy of acupressure for pain, a VAS for pain 35 and the Short-Form McGill Pain Questionnaire 13 were primarily used. To measure the efficacy of acupressure for dyspnea, the Saint George Respiratory Questionnaire, 44 six-minute walk distance, 14 a VAS for dyspnea, 44 and the Pulmonary Functional Status and Dyspnea Questionnaire 14 were used to evaluate outcomes. To measure the efficacy of acupressure for fatigue and sleep, the Pittsburgh Statistical Quality Index, 45 the Piper Fatigue Scale, 16 the Stanford Sleeping Scale, 37 and a VAS for fatigue 16 were employed.
Description of Studies
Acupressure for Nausea and Vomiting Nausea and vomiting associated with pregnancy: Six RCTs examined the efficacy of acupressure at PC6 in the prevention or management of nausea and vomiting associated with pregnancy. 12, 18, 32, 33, 38, 41 Investigators used nausea self-report and objective measurement of emesis, total dose of anti-emetic medications, and hospital length of stay as indicators of efficacy. Habek and colleagues 12 reported that acupressure for 30 minutes daily for seven days significantly improved nausea and vomiting compared to placebo acupressure in patients with hyperemesis gravidarum (n=36). In women with gestational age 8-12 weeks, investigators tested four days of acupressure using Sea-Bands and compared the duration and intensity of nausea and vomiting with a control group who wore wrist bands with a felt patch for the same time period. 18 These investigators found that acupressure significantly reduced the duration of nausea and vomiting early in pregnancy, but did not reduce the intensity of nausea when compared with a placebo group. Sixty-three percent of participants in the acupressure group and 90% in the placebo group experienced pain, numbness, soreness and hand-swelling from using wrist bands. Werntoft and Dykes 38 found that acupressure using Sea-Bands daily for two weeks (removed only when showering) significantly reduced nausea in healthy pregnant women compared with both control (no antiemetic) and placebo (Sea-Bands at non-meridian) groups (n= 60).
Because prolonged nausea and vomiting produces ketonuria, Shin and colleagues 41 used kenonuria as an additional outcome variable. These investigators found that a four-day, daily, 10-minute acupressure treatment significantly reduced nausea, vomiting, and ketonuria in women with hyperemesis gravidarum when compared to placebo (acupressure at inappropriate location) and control groups (standard care) (n= 66). Jemigorn and Phupong 33 also found that acupressure using Sea-Bands for 24 hours a day for five days reduced nausea and vomiting in 60 pregnant women compared to vitamin B6 and placebo wrist bands. Only one patient reported adverse effects from the Sea-Bands. In contrast, Heazell and colleagues 32 found that the use of acupressure bands (Sea-Bands) for an eighthour period did not affect the length of hospital stay, amount of anti-emetic medication required, and the volume of fluid administered to patients who experienced nausea and vomiting in early pregnancy when compared with a placebo group (Sea-Bands placed in a non-meridian location) (n= 80).
Nausea and vomiting associated with chemotherapy and radiation:
Four RCTs examined the efficacy of acupressure at PC6 for nausea and vomiting in cancer patients who were undergoing chemotherapy or radiation. 19, 30, 31, 34 Roscoe and colleagues 34 found that acupressure using Sea-Bands continuously for five days significantly reduced nausea and vomiting on the first day of chemotherapy compared to the control group, which received standard care (n = 739). However, there was no significant difference on the second to fifth day of chemotherapy. In another study by Roscoe and colleagues, 30 they found that SeaBands were effective in reducing nausea and vomiting associated with radiation therapy compared to standard care (n= 94). Molassiotis and colleagues 31 found that acupressure using Sea-Bands continuously for five days significantly reduced nausea, vomiting, and retching in patients with breast cancer receiving chemotherapy when compared to a control group receiving standard care (n= 36). However, Dibble and colleagues 19 found that a daily nine-minute acupressure treatment given prior to chemotherapy administration on the day of treatment initiation and continuing for 21 days did not reduce acute nausea and vomiting on the day of chemotherapy, but did decrease nausea and vomiting from day 2 to day 11 when compared to the control (standard care) and placebo groups (acupressure in inappropriate locations) (n= 160).
Nausea and vomiting associated with surgical intervention:
Eleven studies examined the efficacy of acupressure at PC6/HT 7 for nausea and vomiting in a variety of post-operative patients. 20, 22, 28, 29, 39, 40, 42, 43, [46] [47] [48] The majority of these investigations focused on patients following abdominal surgery, particularly obstetric and gynecological surgery or cholecystectomy.
Alkaissi 48 reported that acupressure using Sea-Bands for 24 hours significantly improved nausea and vomiting in patients after gynecological surgery compared to standard care (n= 410). These investigators found that Sea-Bands were reported to be uncomfortable and were associated with red indentations, itching, headache and dizziness, pain, swelling, and blistering at the site of the acupressure button. In another investigation, six hours of acupressure significantly reduced nausea and vomiting following Caesarean section compared to placebo bands (n= 94) 22 and 24 hours of acupressure significantly improved nausea and vomiting after other gynecological surgery compared to placebo bands (n= 100). 28 However, Ho and colleagues 40 found that acupressure after Caesarean section did not reduce the incidence of nausea and vomiting when compared to a control group (placebo wrist bands) (n= 110). Schultz 39 also found that acupressure with placebo drugs administered 24 hours a day for three days did not reduce nausea and vomiting in patients after gynecologic surgery compared to placebo drugs with placebo bands (n= 103).
Agarwal and colleagues found that acupressure using Sea-Bands for six hours was as effective as administration of ondansetron in improving nausea and vomiting in patients after cholecystectomy when compared to placebo wrist bands (n= 150), 47 but did not improve nausea and vomiting in patients after urological endoscopic surgery compared to placebo wrist bands (n= 200). 46 In addition, acupressure using Sea-Bands for six hours did not improve nausea and vomiting compared to the placebo wrist bands in patients after cholecystectomy (n= 50). 29 In contrast, Sadighha 43 reported that the use of an acupressure wristband for one day relieved nausea and vomiting in patients after laparoscopic cholecystectomy compared to placebo band and antiemetic groups (n = 156).
Acupressure also has been studied as a management strategy following other surgical procedures. Following functional endoscopic sinus surgery, Ming and colleagues 20 found that one 20-minute acupressure treatment or Sea-Bands for 24 hours were both effective in reducing nausea and vomiting when compared to a control group (standard care) (n= 150). Of the two acupressure strategies used with the sinus surgery patients, acupressure using fingers for 20 minutes was more effective than Sea-Bands. In contrast, Klein and colleagues 42 found that acupressure using Sea-Bands for 24 hours did not improve nausea and vomiting compared to the placebo wrist band group in patients following cardiac surgery (n= 152). Thus, overall findings for the postoperative population are equivocal.
Nausea and vomiting associated with acute myocardial infarction (AMI):
Dent and colleagues 27 reported that acupressure for 24 hours using Sea-Bands at PC6 was not effective in reducing the incidence and severity of nausea and vomiting after AMI (n =301). Sea-Bands were supposed to be applied when patients were admitted. However, 15% of patients did not receive these until at least two hours after admission. The investigators concluded that failure to apply Sea-Bands during the early onset of AMI might have reduced the effect of the treatment.
Nausea and vomiting associated with motion sickness: Alkaissi and colleagues 49 studied women with a history of motion sickness and reported that acupressure using Sea-Bands at PC6 was not effective in reducing nausea related to motion sickness compared to the placebo group (n = 60). The intervention group received acupressure using Sea-Bands, but the time of application and the length of treatment were not described. The placebo group wore Sea-Bands in an inappropriate location, also for an unknown period of time, and the control group received no therapy. Rotation chairs with 60°/second speed were used to induce motion sickness. When participants reported moderate nausea, rotation chairs were stopped. Nausea was measured immediately and 30 minutes later using a 7-point Likert scale and motion sickness was not improved by acupressure in this experiment.
Acupressure for Pain
Dysmenorrhea: Three studies examined the efficacy of acupressure for menstrual pain. 13, 26, 50 Chen and Chen 13 studied adolescents with menstrual pain (n= 69) and found that 20 minutes of acupressure at SP6 on the first day of menstruation was effective in reducing dysmenorrhea compared to a control group that received a rest period in the school health center. Taylor and colleagues 26 used specialized panties that administered acupressure to multiple points (CV2, 4, SP12, SP13, ST30, KD11, KD13, UB23, UB25, UB27, UB28, and GV4) continuously. These panties were worn for the first three menstrual days and were found to be effective in reducing dysmenorrhea and the number of doses of pain medication daily compared to a control group who received usual care (n= 58). Concurrently, Pouresmail and Ibrahimzadeh 50 reported that acupressure were effective in the treatment dysmenorrhea in high school students when compared to a placebo group who received sham acupressure (n= 216).
Labor pain: Two RCTs tested the efficacy of acupressure for the reduction of labor pain. 21, 35 Chung and colleagues 35 found that acupressure at LI4 and UB67 for 20 minutes during the first stage of labor was effective in reducing pain when compared to a placebo group who received effleurage, a light stroking at both upper outer arms, and a control group who received usual care (n= 127). In a similar study, Lee and colleagues 21 found that acupressure at SP6 for 30 minutes significantly reduced pain and decreased labor time required for cervical dilation from 3cm to delivery when compared to a placebo group that received only touch at SP6 (n= 75).
Pain related to trauma: Two RCTs examined the efficacy of acupressure for pain related to trauma. 51, 52 Kober and colleagues 51 reported that acupressure at LI4, PC6, PC9, BL60, and GV2 for 3 minutes in patients being transported by ambulance following minor trauma reduced pain, anxiety and heart rate compared to control (standard care) and sham acupressure groups (n= 60). In a similar study, Lang and colleagues 52 found that in patients with a radial fracture, 6 minutes of acupressure administered once at GV20 and LI4 during ambulance transport to the hospital significantly reduced pain and anxiety when compared to a placebo group that received acupressure at an inappropriate location (n= 70).
Muscular system: Two RCTs examined the efficacy of acupressure for muscular pain. 53, 54 Hsieh and colleagues 54 found that acupressure treatment six times over a one month period was significantly more effective in reducing chronic low back pain compared to a comparison group that was treated with physical therapy (n=146). The efficacy of the acupressure treatments persisted for six months and pain scores remained significantly lower than the physical therapy group. In a subsequent study, Hsieh and colleagues 53 used the same protocol and found that acupressure significantly reduced chronic low back pain when compared to a placebo acupressure group (n= 129). Unfortunately, these two reports provided inadequate details about the acupressure treatment, which precludes replication of the studies.
Pain related to surgery: Sakurai et al. 55 compared acupressure with a control condition (standard care) after open abdominal surgery. All patients received intravenous morphine via patient-controlled analgesia. These investigators found that acupressure at PC6, ST36, SP4, and SP6 did not reduce pain scores or total dose of analgesia required when compared the control group (n= 53).
Acupressure for Dyspnea-The authors of four investigations reported that acupressure was effective in reducing dyspnea. 14, 15, 36, 44 Dyspnea is the sensation of difficulty breathing or shortness of breath, which may be acute or chronic. Dyspnea is often accompanied by other symptoms, such as anxiety and depression, and signs like tachypnea and reduced functional ability. 10, 14 Dyspnea is the most common and most debilitating symptom found in chronic lung disease. Thus, studies primarily included patients with some form of chronic lung disease. Wu and colleagues 14 found that four weeks of a daily 16-minute acupressure treatment at GV14, CV22, UB13, UB23, and LU10 was effective in improving pulmonary function, oxygen saturation, six-minute walk distance, dyspnea and state-anxiety when compared to a placebo group that received acupressure at an inappropriate location in patients with chronic obstructive pulmonary disease (COPD) (n= 44). In another study of patients with COPD, Tsay and colleagues 15 found that 12 minutes of daily acupressure for 10 days at LI4, PC6, and HT7 improved dyspnea, anxiety, blood pressure, heart rate, and respiratory rate when compared to a placebo group that received handholding and massage. Two studies by Maa and colleagues 36, 44 found that 2.5-10 minutes of daily acupressure for an eight-week period at LU1, LU5, LU10, and ST36, ST40 and standard care significantly improved dyspnea and respiratory health-related quality of life in patients with bronchiectasis and asthma when compared to a standard care group (medication and chest physiotherapy).
Acupressure for Insomnia and Fatigue-Six RCTs were performed to determine the efficacy of acupressure on the reduction of fatigue and improvement of sleep in adults. 16, 17, 24, 37, 45, 56 Authors of all six studies concluded that acupressure was effective in improving fatigue and reducing insomnia. The symptom of fatigue is often associated with poorer sleep quality, so the efficacy of acupressure for fatigue and sleep was investigated both separately and simultaneously in these studies.
Tsay and Chen 45 found that the application of nine minutes of acupressure at HT7 and KD11, three times a week for four weeks, improved the sleep quality in patients with endstage renal disease (ESRD) when compared to standard care (n = 98). However, there was no statistical difference between the acupressure treatment and placebo (acupressure at nonacupressure points) groups. Melatonin and its circadian rhythm have been postulated to have an important role in sleep. In a subsequent study of acupressure and sleep, Nordio and Romanelli 17 studied the efficacy of acupressure on sleep and melatonin changes. These investigators found that the use of an acupressure band at HT7 for 10 hours daily for 20 days significantly improved sleep and melatonin biorhythm compared to a placebo group (wrist band in different meridian) (n= 40).
Other investigators studied the use of acupressure to reduce fatigue and increase alertness. Harris and colleagues 37 investigated the efficacy of two sequences of acupressure treatment administered daily for three days using a cross-over design to support relaxation or stimulation in healthy young adults. These investigators found that stimulation acupressure at LI4, ST36, KD1, and UB10 significantly decreased fatigue and improved alertness when compared to placebo acupressure (n= 39). Harris and colleagues 37 reported that acupressure was also associated with adverse effects such as muscle cramps, muscle aches, headaches and fatigue when used with healthy college students. Other investigators studied the efficacy of acupressure in patients with a chronic disease. Molassiotis and colleagues 56 reported that acupressure for 20 minutes, six times per week for two weeks, reduced fatigue in cancer patients when compared to a sham acupressure group (n= 47).
Because fatigue and insomnia are often accompanied by depressive symptoms, Tsay 16 included depressive symptoms as an outcome and found that the application of 12 minutes of acupressure at SP6, GB34, ST36, and KD1 three times a week for four weeks significantly reduced fatigue and depression, and improved sleep quality in patients with ESRD when compared to standard care (n= 106).
Discussion
Forty-three studies examined the efficacy of acupressure for symptom management. A majority of these investigators (84%) concluded that acupressure was effective for symptom management in adults with a variety of disorders and conditions. Unfortunately, the quality ratings using the Cochrane bias instrument did not find that these trials were of sufficient rigor to provide adequate evidence for efficacy of acupressure. Most of these investigators reported that acupressure did not have adverse effects. 57 However, in two studies, acupressure was associated with headache and dizziness, as well as skin reactions. 33, 37 Symptom management strategies include pharmacological therapy, nutritional therapy, 58 exercise, 59 cognitive behavioral therapy, relaxation, complementary and alternative therapies, 60 meditation, 61 music therapy, and guided imagery. 62 There are currently few studies that compare the efficacy of acupressure with other symptom management strategies. Thus, there is a dearth of evidence to support the use of acupressure over other management strategies or as an adjunct to other strategies.
The daily dose of acupressure in this review varied from 2.5 minutes to 24 hours. The total intervention time for acupressure varied from 20 minutes to 56 days. The numbers of acupressure points varied from one to twelve. There were no studies that compared equivalent doses of acupressure. Thus, well-designed, rigorous studies are needed to compare equivalent daily doses, intervention times and number of acupressure points.
It is vital that investigators include appropriate measures of outcome for acupressure trials. Nearly one-fourth of the reviewed studies included both subjective measures of symptoms and objective markers of symptom improvement. These included physiological measures like urinalysis for ketonuria, as well as clinical indicators, such as total daily dose of medication for symptom management. Although symptoms are an individual experience, and as such, self-report is the gold standard measure, 63 the addition of these types of objective indicators provides additional evidence for efficacy and utility.
Acupressure may be administered using several techniques. Only two of the studies reviewed compared different methods of administration of acupressure. 20, 34 Ming and colleagues 20 reported that manual acupressure and Sea-Bands were equally effective for management of nausea. Other studies used techniques as varied as traditional finger pressure to specialized panties that applied pressure to multiple acupressure sites. Thus, different administration strategies, in addition to variation in the meridians treated, makes comparisons across studies impossible. Consistency in techniques and acupressure sites under study would facilitate comparison of results and provide more rigorous examination of the efficacy of acupressure for symptom management.
In addition to consistency, patient-provider interaction during acupressure therapy may confound outcomes. Most of these studies did not describe patient-practitioner interaction. Only one study by Ming and colleagues 20 reported that practitioners stayed with patients in the control group for 20 minutes. The lack of information about the practitioner-patient interaction in both intervention and control groups could introduce a serious confounding variable that has not been considered in these studies.
Patient and health care provider attitudes toward acupressure may be a factor related to its efficacy and use. Roscoe and colleagues 34 found that patients who expected acupressure to be effective demonstrated more positive effects than those who thought that acupressure was unlikely to be effective. However, Rosenberg and colleagues 64 found that although more than half of their chronic pain patients used some form of complementary or alternative therapy in addition to their traditional treatment, when given the choice between traditional treatment and alternative therapy, the traditional treatment strategy was preferred. Other factors like the degree of individual perceived control and level of depression might also influence the use of acupressure and require investigation.
The effective use of both traditional and complementary and alternative therapies is an attractive strategy for symptom management. A variety of patient populations, including those with chronic diseases and those requiring palliative care, could benefit from a noninvasive, easily performed intervention with few adverse effects. Unfortunately, there are considerable knowledge deficits about acupressure, in spite of a generally positive attitude about its inclusion in a plan of care. 65 Because of this, curriculum development and continuing education focused on the inclusion of alternative and complementary strategies is clearly needed should rigorous RCTs demonstrate the efficacy of acupressure for symptom management.
Limitations
Statistical techniques such as meta-analysis for definitive evidence of efficacy were not possible because of the wide variability in participants and the interventions, including fundamental differences in treatment site, treatment frequency, treatment length and number of days of treatment, and the method of application of acupressure. The limitations of this review also include the exclusion criteria, such as sample size, publication years, and language. Excluded studies might have been well designed, but the lack of well-designed studies in those included suggests this would not be the case and studies performed prior to 2000 could have offered more rigorous evidence of efficacy. There is always the possibility that some appropriate studies were missed with our search strategy. However, multiple key words were used and reference lists were hand searched to ensure that all studies that met criteria were included.
Conclusion
Acupressure is commonly used in some cultures and countries to manage symptoms. This technique is noninvasive and may prove to be a useful adjunct in the care of a wide variety of individuals with symptoms. Our review of clinical trials from the past decade did not provide rigorous support for the efficacy of acupressure for symptom management. Welldesigned, randomized controlled studies are needed to determine the utility and efficacy of acupressure to manage a variety of symptoms in a number of patient populations. 
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